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International Workshop2FRPs for Strengthening of Concrete 
FRP as reinforcement for concrete has
already been validated! 
• Cost Issue
• Debonding Issue 
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Need for a more cost effective fibre!
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Basalt FRP (BFRP) 
bars/plates/strips
Basalt fabric
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New BFRP
Cost of Fibres 
Relatively new Basalt Fibers
Characteristic of fibres Basalt E-Glass S-Glass Carbon
Tensile Strength (MPa) 3000~4840 3100~3800 4020~4650 3500~6000
Elongation at break (mm) 3.1 4.7 5.3 1.5~2.0
Elastic modulus (GPa) 79.3~93.1 72.5~75.5 83~86 230~600
Temperature of use (°C) -260~+500 -50~+380 -50~+300 -50~+700
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Can Basalt FRP represent an economic 
alternative to the traditional fibres?
1. Strengthening   
Potential 
2. Durability
Research Question
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Experimental Program - Overview 
1. Strengthening potential of Basalt FRPs
SB5 – control
CB0 - control
By N. Pesic
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Basalt fabric Impregnate - BFRP Bond onto concreteBasalt strips
BFRP strips - preparation
1. Strengthening potential of Basalt FRPs
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Beam tests
1. Strengthening potential of Basalt FRPs
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• Increase in debonding load (~27%) 
CB0 beam (brittle)
• Pseudo-ductility
1. Strengthening potential of Basalt FRPs
Plate end – crack patters
PB1-1 beam (distributed cracking)
PB1-1 beam (distributed cracking)
Results
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• High strain in Basalt FRP strips
• No debonding of BFRP strips
1. Strengthening potential of Basalt FRPs
Results
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132 Basalt FRP bars
100h, 200h, 1000h and 5000h
- Time:
pH7, pH9 and pH13
- Alkalinity:
20°C, 40°C and 60°C
- Temperature:
2. Durability of Basalt FRPs
Experimental Program - Overview 
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Basalt FRP bars
Conditioning
Tensile testing
Conditioning
2. Durability of Basalt FRPs
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type 2 bars in pH9
type 1 bars
• pH – less effect 
• Temp – high effect
2. Durability of Basalt FRPs
Results
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fib 40 (2007) n = nmo + nT + nt + nd
(100 years service life)(tests at 1.5 months)
Short-term 
strength
Long-term 
strength
+ npH + non
non - changesR10 - cst.
Long-term strength prediction in any environment 
2. Durability of Basalt FRPs
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Step 1. Condition specimens                                               1000h, 20°C, 40°C, 60°C, water, pH13
Step 2. Measure short term-strength 
Step 3. Establish degradation parameters
Step 5.  Estimate the long-term strength
Step 4.  Determine the reference degradation curve
analytically
, 101/ ((100- ) /100)
n
env t R 
% ,(1/ ) 100fkt env tf  
- percentage of the long-term strength retained
- environmental strength reduction factor
Find non and R10
graphically
Tensile testing
Use Table
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Long-term strength prediction in any environment 
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Durability
 Temp - high effect; pH - less effect
 BFRP ~ GFRP tensile properties
 27 % strength enhancement
 Enabled pseudo-ductile behaviour 
Strengthening Potential 
Conclusions
 53% strength retention after 100 yrs in concrete
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Q:  Can Basalt FRP represent an economic 
alternative to the traditional fibres?
A: BFRP – economic solution for 
concrete when strengthening 
demand is moderate
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Thank you!
Acknowledgments
- Magmatech Ltd
20-24 November 2017, Istanbul, Turkey
nd
International Workshop2
Any questions?
